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ABSTRACT : 

PURPOSE: To obtain a marking compsn. generating no background fog, 
developing a sharp black color and excellent in fastness by 
compounding a 

specific leuco dye and a developer with an ultraviolet curable resin. 

CONSTITUTION: 5-50wt.% of a leuco dye represented by formula I 
(wherein 

R<SB>1</SB> and R<SB>2</SB> are a methyl group or an ethyl group, X 

is fluorine 

or chlorine and n is an integer of 0-2) and a developer are mixed 
with an 

ultraviolet curaJale resin using a three-roll stirring device to 

prepare a 

marking compsn. As a suitable example of the ultraviolet curable 
resin, there 

is a radical or cation polymerization type resin. As a concrete 
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example of the 

leuco dye represented by the formula I, there are 
3 -diethylamino- 7 - 0 - f luoroanilinof luorane , 3 - 

diethylamino-7-p-f luoroanilinof luorane and the like. As a concrete 
example of 

the developer, there are 4 , 4 ' -sufonyldiphenol , bis- {3-allyl-4- 
hydroxyphey 1 ) and 
the like. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the marking constituent for [ which can give a clear 
mark to the front face of the fabricated ingredient by the exposure of a laser beam ] making clear black 
color the stamp section substantially. 
[0002] 

[Description of the Prior Art] In recent years, it is carried out by the approach of printing alphabetic 
characters and notations, such as a manufacture name, a goods name, the date of manufacture, and a lot 
number, using marking ink in carrying out marking to front faces, such as a cap of various containers, 
such as housing of electrical parts, such as electronic parts, such as IC, a resistor, a capacitor, and an 
inductor, a relay, SUWITCHI, a connector, and a printed circuit board, and an electric product, 
autoparts, a machine part, a cable a sheet, a package sheet, a card, a label, food, or drugs, and 
containers,. This approach has problems, such as the cost high, fiirther in maintenance of that the process 
to desiccation from printing in ink takes long duration, the difficulty of marking to detailed components, 
and printing quality, and the complicatedness of management, and that rationalization is desired. 
[0003] In order to rationalize marking recently, direct laser light is irradiated on front faces, such as 
components, and the laser marking approach which etches surface [ a part of] by the pyrolysis or 
evaporation, and carries out marking came to be performed. However, in this marking approach, since 
there are various quality of the materials of the components by which marking should be carried out, it 
has the trouble of clear marking not being performed if it depends on the quality of the material, or being 
hard to color vividly in the case of the colored ingredient (marking). 

[0004] In order to solve the above-mentioned trouble, although marking, such as an electron, an 
electrical part, housing, and a package, is performed, the approach of carrying out marking by the back 
laser light appUed the ultraviolet curing ink in which laser marking is possible, and the front face was 
made to harden is taken. This approach can be managed with a short-time process, and has the 
advantage that marking possible [ marking to a detailed article ] and good is obtained. However, if it 
depends on what carries out marking, the oil after marking adheres, but when the commercial ink for 
ultraviolet curing mold laser marking is used, it has the fault that the obtained mark will disappear. 
Furthermore, in the case of colored and the ink which colors black especially, heavy-metal content 
compounds, such as lead, have been conventionally used as a color coupler with laser, but there are a 
problem of the environmental pollution by heavy metal and a problem that a mark is not clear. Although 
the system using the leuco color and developer which are known as a charge of thermal recording 
material can be considered as what is colored black without using the heavy metal which produces 
environmental pollution, when the system using an above-mentioned leuco color and an above- 
mentioned developer is applied to an ultraviolet curing ink, since a leuco color dissolves in ultraviolet- 
rays hardenability resin, before coloring, it has the fauh of already coloring (it being called ground 
fogging). 
[0005] 
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[Problem(s) to be Solved by the Invention] In the laser marking method using an ultraviolet curing ink, 
the marking constituent which the system using a leuco color and a developer does not have ground 
fogging, either, and colored to clear black, and was excellent in fastness is called for. 
[0006] 

[Means for Solving the Problem] this invention persons result in this invention, as a result of repeating 
research wholeheartedly that a technical problem which was described above should be solved. That is, 
this invention is a marking constituent [0007] which contains the leuco color and developer which are 
shown to ultraviolet-rays hardenability resin and this ultraviolet-rays hardenability resin by 5 - 50% of 
the weight of the formula (1) as an indispensable component. 



[0008] (The inside Rl of a formula (1) and R2 express a methyl group or an ethyl group, and X 
expresses a fluorine or chlorine.) n expresses the integer of 0-2. It provides. 

[0009] It explains to a detail per marking constituent of this invention. Although any will be sufficient 
and the resin of a radical polymerization mold or a cationic polymerization mold will be mentioned as 
the example if it is resin which can be hardened by ultraviolet rays as ultraviolet-rays hardenability resin 
used by this invention As radical polymerization mold resin, among those, various acrylate monomers. 
Oligomer and a polyether system, an unsaturated polyester system, an epoxy system, As cationic 
polymerization mold resin, although the various epoxy resins of an aliphatic series system, alicyclic, and 
an aromatic series system are used, the various acrylate monomers of an urethane system, a poly- 
butadiene system, a polyacetal system, and a polyester / urethane system and oligomer again Especially 
desirable things are the acrylate of univalent and polyhydric alcohol, epoxy resin system acrylate, an 
urethane system acrylate monomer, and its oligomer. In the marking constituent of this invention, use of 
a photoinitiator is desirable because of hardening, and well-known photoinitiators, such as an aromatic 
series diazo nium salt, an aromatic series halo nium salt, an aromatic series sulfo nium salt, and a 
metallocene compound, are used for radical polymerization mold resin for well-known photoinitiators, 
such as a thioxan ton system, an anthraquinone system, an acetophenone system, a benzoin ether system, 
and a benzophenone system, as such an initiator again at cationic polymerization mold resin. These 
photoinitiators may be used independently, or may mix and use two or more sorts. Moreover, when the 
resin of a cationic polymerization mold is used in hardening, in order to make hardening still more 
perfect, it is the range of 80-170 degrees C, and it is desirable to heat in 100-150 degrees C preferably 
especially. Although heating time changes with the temperature, it is usually for 5-30 minutes. 
[0010] As an example of a leuco color expressed with the formula (1) used by this invention, 3- 
diethylamino-7-o-fluoro anilinofluoran, 3-dimethylamino-7-o-fluoro anilinofluoran, 3-diethylamino-7- 
p-fluoro anilinofluoran, 3-dimethylamino-7-p-fluoro anilinofluoran, 3-diethylamino-7-o- 
chloroanilinofluorane, 3-diethylamino-7-p-chloroanilinofluorane, 3 - Diethylamino-7-p-chloro-o-fluoro 
anilinofluoran, 3-dimethylamino-7-p-fluoro-o-chloroanilinofluorane, Although 3-diethylamino-7-2', 4 - 
dichloroanilino fluoran, etc. are mentioned, especially a desirable thing 3-diethylamino-7-o-fluoro 
anilinofluoran. They are 3-dimethylamino-7-o-fluoro anilinofluoran, 3-diethylamino-7-o- 
chloroanilinofluorane, and 3-diethylamino-7-p-chloroanilinofluorane. Since these fluoran compounds 
have the small solubility to ultraviolet-rays hardenability resin, they cannot produce ground fogging 
easily. The amount used is usually 7 - 45 % of the weight especially preferably five to 50% of the 
weight to ultraviolet-rays hardenability resin. At 5 or less % of the weight, a clear mark is not obtained, 
but there is no difference in the clear nature of a mark at 50 % of the wei^t or more, and it is useless in 
cost. 
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[00 11] As an example of the developer which it is used and is sold at this invention, 4 and 4'- 
sulfonyldiphenol, Screw-(3-allyI compound-4-hydroxyphenyl) sulfone, 2, 1\ 6, 6'-tetramethyI - 4 4*- 
sulfonyldiphenol, 2, 2', 6, 6'-tetrabromo - 4 4*-sulfonyldiphenol, 4 and 4*-isopropylidene diphenol, 
screw-(p-hydroxyphenyl) methane, 1 and 1 -screw -(p-hydroxyphenyl)- Bisphenols, such as a 
cyclohexane Mono-phenols, such as p-octyl phenol, p-phenylphenol, and 4-(4'-isopropoxy phenyl) 
sulfonyl phenol, Para-hydroxybenzoic-acid benzyl, a 4-hydroxy dimethyl phthalate, Although the 
polyvalent metallic salt is mentioned in an aromatic-carboxyhc-acid derivative and carboxylic acids, 
such as 5-hydroxy diethyl isophthalate, 3, a 5-G tert-butyl salicylic acid, a salicylic acid, and beta- 
hydroxy naphthalene carboxylic-acid benzyl They are bisphenols especially preferably. Although the 
amount used to the leuco color of a developer is 30 - 300 % of the weight to a leuco color, its 50 - 200 % 
of the weight is desirable. 

[0012] Other additives etc. can be added to the laser marking constituent of this invention if needed. The 
ingredient used as an example of the additive of others which can be used by coating of ultraviolet-rays 
hardenability resin, such as a bulking agent besides the sensitizer for raising coloring sensibility, a 
coloring agent, a dispersant, a flow modifier, a release agent, a flame retarder, lubricant, light stabilizer, 
and an anti-oxidant, is mentioned. 

[0013] As a sensitizer, for example, higher-fatty-acid amides, such as octadecanamide, yellow bees wax. 
Vegetable waxes, such as animal waxes, such as a shellac low, and camauba wax Mineral waxes, such 
as a montan wax, paraffin wax, a petroleum wax. Higher-fatty-acid ester, chlorinated paraffin, synthetic 
paraffin, and acetoacetanilides Diphenylamines, carbazoles, fatty-acid anilides, dimethyl terephthalate, 
Sulfonic acid amides, such as carboxylate, such as diphenyl phthalate, and a benzenesulfonic acid 
anilide Sulfonate, such as para-toluenesulfonic-acid phenoxy ethyl ester and benzenesulfonic acid 
phenyl ester Diphenyl sulfones, such as screw-(4-allyloxy phenyl) sulfone and screw-(4-pentyl phenyl) 
sulfone Diketone compounds, such as urea derivatives, such as naphthol derivatives, such as 1- 
benzyloxy naphthalene and 2-benzoyloxy naphthalene, and N-stearyl urea, 4-acetyl acetophenone, the 
OKUTA decane -2, and 1 7-dione, are used. 

[0014] As a bulking agent which can be used by this invention, organic system bulking agents, such as 
inorganic bulking agents, such as carbonic acid calcium, a silica, an alumina, a mica, silicic acid 
calcium, clay, talc, glass fiber, and a carbon fiber, and polyethylene, a polyamide, an epoxy resin, and 
guanamine resin, are mentioned. Carbon black, phthalocyanine, azo, JISUAZO, Quinacridone, 
anthraquinone, flavanthrone, and peri non, moreover, as an example of the coloring agent which can be 
used, inorganic pigments, such as perylene, dioxazine, condensation azo, azomethine or the various 
organic system coloring matter of a methine system, titanium oxide, a lead sulfate, a zinc oxide, iron 
black, chrome yellow, zinc yellow. Chrome Vermilion, red ocher, cobalt purple, ultramarine blue, Berlin 
blue, chrome green, and cobalt green, are mentioned. 

[0015] The marking constituent of this invention accepts ultraviolet-rays hardenability resin, a leuco 
color, and the need. A sensitizer, A bulking agent, a coloring agent, a dispersant, a flow modifier, a 
release agent, a flame retarder, lubricant, light stabilizer, "Leuco color ink" and ultraviolet-rays 
hardenability resin which mixed the antioxidant etc. at the temperature of 15-30 degrees C preferably 
using churning equipments, such as 3 rolls, and were prepared, A developer and the need are accepted. 
A sensitizer, a bulking agent, a coloring agent, a dispersant, a flow modifier. It consists of the 
"development ink" which mixed preferably a release agent, a flame retarder, lubricant, light stabilizer, 
an antioxidant, etc. at the temperature of 5-30 degrees C using churning equipments, such as 3 rolls, and 
was prepared, both are mixed to homogeneity at the time of use, and use is presented. 
[0016] It applies to the base material which should paint the marking constituent of this invention 
(applied so that the thickness after hardening may usually be set to 10-100 micrometers), and after 
hardening, black marking of clear contrast is obtained by irradiating carbon-dioxide-laser light, YAG 
laser light, excimer laser light, etc. on the fi-ont face of this paint object. In the case of for example, pulse 
mold carbon dioxide laser, as an exposure of laser light, it is 0.5 - 6 J/cm2. An exposure is adopted. The 
marking constituent of this invention is used for displaying a manufacture name, a contents display, the 
date of manufacture, a batch number, etc. on fi-ont faces, such as caps of various containers, such as a 
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sheet, a package sheet, a card, a label, food, and medical supplies, and containers. 

[0017] 

[Example] Although an example explains this invention still more concretely, this invention is not 
limited only to these examples. In an example and the example of reference, the "section" means the 
weight section. 

[0018] Example 1 "Leuco color ink" 

Epoxy aery late (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene The 0.3 sections 3, 3-diethylamino-7-o- 
fluoro anilinofluoran 30 section flow modifier ("MODAFURO", a trade name, made in Monsanto 
Chemical) The one section [0016] 
"Development ink" 

Epoxy aery late (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene 0.3 section screw-(3-allyl compound-4- 
hydroxyphenyl) sulfone 30 section flow modifier "MODAFURO" The one section [0019] The acrylate 
constituent of the above-mentioned combination was mixed to homogeneity with 3 rolls, and "leuco 
color ink" and "development ink" were obtained, respectively. Subsequently, 1:1 came out 
comparatively, both were mixed uniformly, and the marking constituent of this invention was obtained. 
Painted this to 20 micrometers by the bar coating machine on the griddle, and carry out UV irradiation, 
it was made to harden with a high pressure mercury vapor lamp, and the test piece was obtained. 
[0020] Example 2 "Leuco color ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene The 0.3 sections 3, 3-diethylamino-7-o- 
fluoro anilinofluoran 30 section flow modifier "MODAFURO" The one section [0021] 
"Development ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene The 0.3 sections 4, 4'-sulfonyldiphenol 30 
section flow modifier "MODAFURO" The one section [0022] The acrylate constituent of the above- 
mentioned combination was mixed to homogeneity with 3 rolls, and "leuco color ink" and "development 
ink" were obtained, respectively. Subsequently, 1 : 1 came out comparatively, both were mixed 
uniformly, and the marking constituent of this invention was obtained. Painted this to 20 micrometers by 
the bar coating machine on the griddle, and carry out UV irradiation, it was made to harden with a high 
pressure mercury vapor lamp, and the test piece was obtained. 
[0023] Example 3 "leuco color ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 70 section monoacrylate (KAYARAD 2- 
EEMA Nippon Kayaku make) 30 section 2-ethyl anthraquinone The two sections 1, 4- 
dimethoxybenzene The 0.3 sections 3, 3-diethylamino-7-o-fluoro anilinofluoran 20 section flow 
modifier "MODAFURO" 1 section diallyl phthalate resin The five sections [0024] 
"Development ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 70 section monoacrylate (KAYARAD 2- 
HEMA Nippon Kayaku make) 30 section 2-ethyl anthraquinone The two sections 1, 4- 
dimethoxybenzene The 0.3 sections 4, 4*-isopropyHdene diphenol 20 section flow modifier 
("MODAFURO") 1 section diallyl phthalate resin The five sections [0025] The acrylate constituent of 
the above-mentioned combination was mixed to homogeneity with 3 rolls, and "leuco color ink" and 
"development ink" were obtained, respectively. Subsequently, 1 :2 came out comparatively, both were 
mixed uniformly, and the marking constituent of this invention was obtained. Painted this to 20 
micrometers by the bar coating machine on the griddle, and carry out UV irradiation, it was made to 
harden with a high pressure mercury vapor lamp, and the test piece was obtained. 
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[0026] Example 4 "Leuco color ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene The 0,3 sections 3, 3-diethylamino-7-o- 
chloroanilinofluorane 30 section flow modifier "MODAFURO" The one section [0027] 
"Development ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene 0.3 section screw-(3-allyl compound-4- 
hydroxyphenyl) sulfone 30 section flow modifier "MODAFURO" The one section [0028] The acrylate 
constituent of the above-mentioned combination was mixed to homogeneity with 3 rolls, and "leuco 
color ink" and "development ink" were obtained, respectively. Subsequently, 1 : 1 came out 
comparatively, both were mixed uniformly, and the marking constituent of this invention was obtained. 
Painted this to 20 micrometers by the bar coating machine on the griddle, and carry out UV irradiation, 
it was made to harden with a high pressure mercury vapor lamp, and the test piece was obtained. 
[0029] Example 1 of a comparison "Leuco color ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene The 0.3 sections 3, 3-dibutylamino-6- 
methyl-7-anilinofluoran 30 section flow modifier "MODAFURO" The one section [0030] 

"Development ink" 

Epoxy acrylate (KAYARAD R-01 1 Nippon Kayaku make) 60 section thoria chestnut rate (KAYARAD 
TMPTA Nippon Kayaku make) 40 section 1 -hydroxy cyclohexyl phenyl ketone The three sections 2, 4- 
diethyl thioxan ton The 0.3 sections 1, 4-dimethoxybenzene 0.3 section screw-(3-allyl compound-4- 
hydroxyphenyl) sulfone 30 section flow modifier "MODAFURO" The one section [0031] The acrylate 
constituent of the above-mentioned combination was mixed to homogeneity with 3 rolls, and "leuco 
color ink" and "development ink" were obtained, respectively. Subsequently, 1:1 came out 
comparatively, both were mixed uniformly, and the marking constituent was obtained. Painted this to 20 
micrometers by the bar coating machine on the griddle, and carry out UV irradiation, it was made to 
harden with a high pressure mercury vapor lamp, and the test piece was obtained. 
[0032] Using the test piece obtained in the test-result examples 1-4 and the example 1 of a comparison 
of the engine performance, pulse mold carbon dioxide laser (the product made fi-om laser technics and 
BLAZAR6000 energy density 3 J/cm2) was used for those test pieces, laser was irradiated, the black 
mark was given, and the clear nature and quality were evaluated. A result is shown in the following 
table. 
[0033] 
[Table 1] 

Result of a performance test Ground fogging Coloring concentration Clear nature Water resisting 
property Plasticizer-proof nature example 1 0.13 1.30 O 1.30 1.29 examples 2 0.13 1.25 O Example of 
1.27 1.25 example 3 0.13 1.23 O 1.20 1.21 example 4 0.11 1.22 O 1.20 1.20 comparison 1 0.60 L31 x 
1.30 1.29[0034] 1) Ground fogging : Coloring concentration value 2 coloring concentration which 
measured the test piece after hardening with Macbeth reflection density meter RD-914 mold : Coloring 
concentration value 3 clear nature which measured the marking part of a test piece with Macbeth 
reflection density meter RD-914 mold : It is a visual judgment about the ease of reading of a mark. O : 
clear **** x: Excel in clear nature, so that ground fogging is small and coloring concentration is high 
badly [ clear nature ] generally. 

4) Water resisting property : Plasticizer [-proof / coloring concentration value 5 ] nature which measured 
the mark section with the above-mentioned Macbeth reflection-density plan after the test piece which 
carried out marking was immersed into tap water at the room temperature for 72 hours: Sandwich the 
test piece which carried out marking from both sides with a PVC wrap fihn, and it is 300 gr/cm2. 
Coloring concentration value which measured the mark section with the above-mentioned Macbeth 
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reflection density plan after leaving it at 40 degrees C under a load for 15 hours [0035] 

[Effect of the Invention] Ground fogging was small and the clear marking constituent which colors 

black and is excellent in robustness was obtained by the exposure of laser light. 



[Translation done.] 
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